Age and meloxicam attenuate the ischemia/reperfusion-induced down-regulation in the NMDA receptor genes.
This study describes the effect of global brain ischemia followed by 48 h reperfusion, when delayed neuronal death can be already observed. We quantified the mRNA levels of the N-methyl-D-aspartate receptor (NMDAR) subunits and those of the astroglia (glial fibrilar acidic protein, GFAP) and microglia (CD11b) markers using real time PCR on the cerebral cortex and hippocampus of 3- and 18-month-old Sprague-Dawley rats. Data show an ischemia/reperfusion-induced decrease in the mRNA levels of the NMDAR NR1, NR2A and NR2B subunits genes, which contrasts with the increase in the CD11b and GFAP mRNA levels. These effects are attenuated in all the genes studied in 18-month-old animals, suggesting that this mechanism of response is less efficient in aged animals. Western blot assays of NR1, NR2A and NR2B show parallels with the real time PCR data, indicating that the down-regulation of these genes is controlled at the transcriptional level. We suggest that a decrease in the efficiency in the control of the NMDAR transcription could account for the higher vulnerability in aged animals, but it cannot explain by itself differences in the vulnerability to ischemia in different areas of the brain. In the assays of ischemia/reperfusion followed by a treatment with the anti-inflammatory agent meloxicam, we observed that ischemic insult was unable to elicit changes in the NMDAR transcription, thus suggesting that inflammation plays a crucial role in the transcriptional control of these genes.